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INTRAORGANIZATIONAL POWER
Hickson et al. [1] developed a theory of intradepartmental power that helps explain why relations among This research was sponsored by NSF grants #MCS76-84478 and #MCS80-12911. The author thanks Michael Palley for assistance with data analysis and comments on the paper. ©1984ACM0001-0782/84/0100-0058 75¢ departments become strained. Unequal power relationships can lead to highly dysfunctional behavior and a lack of cooperation that in turn reduces the effectiveness of each subunit and, ultimately, the organization.
Theory
Power can be thought of as the ability to influence the behavior of another. Hickson et al. hypothesize four conditions that lead to a department achieving high levels of power:
1. High coping with uncertainty. Organizations must deal with uncertainty; a unit that helps absorb uncertainty and control it should have high levels of power.
Low substitutability.
If it is easy to substitute for a department, then it will not be powerful. For example, if outside legal counsel can provide all of the services of an internal staff at an acceptable cost, then the internal legal department is unlikely to be powerful.
High workflow pervasiveness and immediacy.
Pervasiveness is the extent to which a department is connected to other departments; a larger number of connections makes a unit more central to the organization and more powerful. Immediacy refers to how quickly the rest of the organization would be affected if the output of a department ceased; a department with high immediacy is central to the organization and should be powerful.
High interdependence.
A department that is depended upon by one or more other departments is likely to be powerful; it will control outcomes for the units that depend on it.
Evidence
Hinings et al. [2] tested the theory of intraorganizational power described above with data from four subunits in each of seven manufacturing firms. The findings suggest that the most important conditions for power are high coping with uncertainty followed by immediacy, nonsubstitutability, and pervasiveness.
It appears that high coping alone is not a sufficient condition for high levels of power. Rather high or moderate levels of power on more than one variable are likely to be associated with high power. For example, immediacy has its greatest impact when the immediate activity serves to reduce uncertainty for others.
INFORMATION SERVICES DEPARTMENT
Lucas [3] applied the above power theory to the relationship between information services and other departments in the organization.
Uncertainty
The information-services department copes with a great deal of uncertainty for user departments. When a new system is designed, the user often yields some control over an operation to the information-services subunit. A department that used to prepare budget statements manually but has just converted to a computer system is a good example.
Before the computer, the manager of the budget department had complete control; he or she could arrange overtime or hire temporary help to see that the task was completed on schedule. Now, the manager must cope with a computer sytem; there is added uncertainty about whether the information-services department will complete processing on time and with acceptable accuracy. The development of this system has created additional uncertainty for the user--uncertainty with which only the information services department carl cope.
Substitutability
There are few alternatives to a mature information--services department. Dissatisfied company management could hire an entirely new computer staff, but such an approach would create chaos during the transition. Also, the computer staff usually documents systems so poorly that it would be very difficult to completely replace its members.
A number of firms have drastically altered their information processing staffs over a period of several years by hiring new managers and providing a charter to expand and improve the quality of the department. One can also view the high level of interest of users in distributed processing, local minicomputers, and personal computers as an attempt to substitute local control for what is viewed as an unresponsive and even incompetent information services function.
Pervasiveness and Immediacy
The mature information-services unit is probably highly connected to various other departments in the organization. The degree of pervasiveness will depend on the types of applications that have been undertaken. An early complaint about information-services units that reported to an accounting department was that there were few applications outside of accounting! In general, information processing is very pervasive in many organizations.
The immediacy of computer systems also depends on the type of application. The impact of an on-line control system for production scheduling and tracking or for reservations processing is significant; the organization suffers very quickly if the system is interrupted. Monthly batch applications, on the other hand, have low immediacy.
Interdependence
The information-services department and user departments are mutually dependent upon each other. Whether considering online or batch applications, both the development and operation of systems requires cooperation.
During design, users should be heavily involved in requirements analysis and should also play a role in the creation of the design for a new system. Users, in turn, depend on the expertise of the information-services department to actually convert a design into a set of manual and computer procedures for a new application. During operations, the information-services department provides a service to users. However, the department depends on users who must be motivated to provide adequate, accurate input and to use the output.
Hypotheses
The above analysis suggests three hypotheses that will be explored in the study reported in the remainder of this paper.
1. The information-services department will be rated as having high levels of power when compared with other departments in the organization. 2. High levels of power for information services (and other departments) will be associated with: a. High levels of coping with uncertainty. b. Low substitutability. c. High levels of workflow pervasiveness and immediacy. d. High levels of dependence. 3. The information-services department will also be rated more highly than other departments in the organization on the four conditions for power.
RESEARCH DESIGN Sample
The study reported here was conducted in the domestic manufacturing plants of three large, multinational firms. The first firm manufactures industrial containers and has a number of divisions: 41 managers in 12 plants participated in the study. The second firm is a manu-facturer of electronic equipment: 63 managers in 19 plants were involved. The last company is a chemicals firm: 32 managers in 9 plants participated. A questionnaire for department managers was constructed based on the work of Hinings [2] and the past studies of Lucas [3] . The questionaire was designed to measure independent variables hypothesized to be associated with influence and power; it also contained questions about the quality of information services.
A researcher visited each plant as a part of a larger data collection project. Five department managers, including accounting, engineering, marketing, production, and information services completed the questionnaire (generally in the presence of the researcher). All five departments are not represented at each plant because of organizational differences, for example, some plants shared a central marketing organization. Managers at the plant could answer questions about marketing, but there was no marketing manager at the plant to complete a questionnaire.
Variables
The questionnaires were analyzed using correlation and factor analytic techniques to combine related items into scaled variables and the final variables used in the study are shown in Table I . In plants with more than one department for the same function or coequal managers leading a single department, individuals' re- spouses were averaged to yield a composite department manager score for that plant. There are two dependent variables in the study--the department managers' ratings of a department's (1) influence and (2) power. Influence is a scaled variable that averages the respondent's perceptions of the influence a department has on decisions such as the development of new marketing strategies, pricing, introducing new products, obtaining equipment, production planning, capital budgeting, and noncapital budgeting. Power is an average of questions on the power each department has from its contribution to profits, preventing disruptions, formal position, and solving problems. Table II contains the correlation of influence and power for each of the departments in the study; the correlations indicate that the two dependent variables can be treated as distinct for the purposes of analysis.
Coping with uncertainty in general is a three-item scale that asks the extent to which the department helps the respondent's department cope with uncertainty by reducing variability of inputs, providing information to forewarn of problems, and by reducing output variability. Other items under coping are singleitem questions, for example, the extent that circumstances do not change in a department and the extent that the same work is done each day. Workflow questions are single items on how long it would take to impact the firm if output terminated from a department and how long and severe would be the disruption. Dependence is measured by perceptions of the extent to which the department is connected to the respondent's owv department and the extent to which one's own department depends on the department in question.
Four variables are included about the informationservices department; involvement is the extent to which the respondent has been involved in new applications development and the time spent on design. Potential is a rating of the computer's potential as a managerial decision-making aid. One question asks about the respondent's personal influence on design and another requests a rating of overall satisfaction with information-services department activities.
RESULTS
The data were analyzed first to determine if there were significant differences on the mean responses at the 0.10 level for each variable among companies. Because there were differences in means, various analyses of relationships among variables were run on the entire sample and on each company alone. The results of this individual company analysis of relationships among variables do not differ substantially from the entire sample, so only the latter results are presented here.
It should be noted that the theory of intradepartmental power is stated in causal terms; high scores on the four conditions are expected to create high levels of power. The data on this study were all collected at one point in time, making causal inferences difficult. Thus, one can say that the data support the model, but they do not necessarily demonstrate causality. 
Power and Influence
Table III contains the mean values for influence and power by department. For influence, all means are significantly different from each other using pairwise ttests at the 0.10 level except for the difference between marketing and production. For power, all means are significantly different from each other. The data in Table III strongly refute the first hypothesis: the information-services department is ranked lowest out of the five departments by a substantial amount on influence and power. In these manufacturing firms, production is ranked highest on these dependent variables. Second place is shared between marketing and engineering with accounting next to information services at the bottom of the rankings.
Examining the other variables in Table III , the information-services department does rank high on coping with uncertainty in general, but low on coping with environmental and operational uncertainty. Its work environment is similar to that of accounting; relative to other departments, department managers view information services as confronting few changes in its work, following set procedures, and doing the same work each day.
Respondents rank information services as the second easiest department to replace after accounting. Perceptions are that it does not take long for a work stoppage in information services to impact the firm, but the impact of the disruption is not as severe as for other departments nor does it last as long. Information services is ranked second lowest on number of connections with other departments and is at the median in rankings of the dependence of other departments on it.
The data in Table III are not very supportive of the third hypothesis: that the information-services department ranks highly on the four variables associated with high levels of power in the organization. This department is ranked highly on coping with uncertainty in general and it takes a short time until termination of workflow in information services affects the firm. The other variable rankings indicate that department managers perceive information services as a fairly routine operation. The results suggest that other department managers do not feel heavily dependent on information services.
It is quite possible that the managers in the study did not differentiate between systems design and operational activities. It is hard to imagine someone knowledgeable about systems analysis and design providing the ratings in Table III on The overall results in Table III suggest that department managers outside of information services do not feel highly dependent on it; they also do not rate it as a powerful or influential department in the organization.
To what extent are these perceptions accurate? Are the ratings based on a lack of knowledge about the activities of information services, dissatisfaction with the performance of the department, or is the power theory wrong? These questions will be addressed later after an examination of the relationship between the hypothesized antecedent variables and the influence and power ratings. Coping with uncertainty has the strongest relation to influence and power, similar to the findings of Hinings et al. [2] . Coping with environmental and operational uncertainty are positively related to influence and power. Seldom-changing circumstances and following set procedures are negatively associated with influence and power as expected; not doing the same work every day is positively correlated with influence and power variables. Examining substitutability, the difficulty of replacing a department is associated with influence and power. Workflow pervasiveness and immediacy also show a positive relationship with the dependent variables; a longer time to impact the firm from a work stoppage shows a negative association. The length and severity of the disruption are positively correlated with influence and power. Dependence is positively related and the presence of few connections with a department is negatively related to influence and power.
Correlation Analysis
The correlation analysis supports the variables in the model; the results are generally consistent across departments for both dependent variables. Coping with uncertainty, the difficulty of substitution for a department, high workflow pervasiveness and immediacy, and high dependence from others are associated with a department's influence and power in the organization.
Regression Analysis
To examine the relationship of several independent variables to the dependent variables, a stepwise regression analysis was run for each department. The stepwise algorithm was terminated when an incoming variable would no longer be significant at the 0.10 level. The results are found in Table V .
The regression results indicate that coping with uncertainty has the strongest relationship with influence and power across departments; coping is present in each of the equations and is significant in all but one. Difficulty of replacement is important in accounting and engineering while dependence appears in the equations for marketing and production. Time to impact from a stoppage and the severity of a disruption are related to power in most of the departments.
For the information-services department, four additional variables rating this department appear in the ,62
equations. Involvement and own influence on systems are negatively associated with influence and power ratings, respectively. Possibly an individual's own involvement and attempts at influence help reduce some of the power that the user transfers to the information-services department when new systems are designed [3] .
The regression analysis and the correlations support the second hypothesis; the variables predicted by the theory are associated with influence and power in the direction predicted for each department.
DISCUSSION
The lack of influence of the information-services department is consistent with the frequent complaints of the manager of this department that information processing is not involved in corporate planning or decision-making. Rarely does information services become involved in key decisions on new products, equipment, or budgets. Yet information processing can contribute analysis and decision support in these situations. Information technology can be part of a new product or service. In these manufacturing companies, information services does not appear to play a significant role in key decisions.
Power in this study consists of rankings of a department's contribution to profits, prevention of disruptions, formal position, and contribution to problemsolving. Information services can contribute to profits; cost savings are often used to justify systems. Possibly these savings are never realized; also, the respondents did not appear to think of cost savings as contributing to profits. Information services can also generate revenue, but this is more difficult in a manufacturing environment than a financial or services industry. There are examples, however, of manufacturing firms such as those in the aerospace industry generating profits by offering computer services to other firms. Information services certainly solves problems, but its historic lack of responsiveness to users may overshadow its performance; information-services departments have a reputation of taking a long time and requiring a large commitment of resources to solve problems.
The Power Model
Information services does rank highly on coping with uncertainty in general, but it is not highly rated on most of the other antecedents of power. Hinings et al. [2] suggest that a high score on one variable is not sufficient to lead to high levels of power; rather, it is the combination af variables that is important. The results of the present study support this observation. In general, the results also provide support for the power theory; coping with uncertainty, low substitutability, high workflow pervasiveness, and immediacy and high dependence by other departments are associated with a department's influence and power in the organization. The results of this study, however, do suggest the need far an additional variable in the power model. The data generally show that production (combined with engineering or marketing) has the highest levels of power while information services rank near the bottom with accounting. These findings are similar to those of Hinings et al. [2] ; in their study, production had the highest power and accounting the lowest.
These results indicate a possible omission from the theory--subunit centrality. A department whose activities are closely related to the mission of the organization should be powerful. In manufacturing companies, it is the prodution department that generates added value. In the firms in the study, information services generally provides transactions processing; there were few decision-support systems or significant systems sold to other firms. As a result, information services is not viewed as central to the mission of the firm. It is noticed when something goes wrong, that is, when workflow ceases in the department.
The importance of this new variable, centrality, could be tested in a sample of firms from different industries controlling for the level of technology employed. One would predict that information processing would be more powerful in financial and services industries than manufacturing because of its greater centrality to the mission of the organization. In addition to the lack of centrality, there are a combination of factors that operate to both conceal and reduce the power of the information-services department.
Concealment of IS Power
The power of the information-services department tends to be concealed by the lack of knowledge that other department managers and users have of its activities. Frequently, the manager of the information services subunit does not realize the extent to which other departments depend on information technology.
Managers and other users see a relatively small number of computer applications; the manager may not realize how many and how much individuals in his or her department require computer processing to do their work. Also, if the firm has few on-line systems, its visibility in user departments will be low. The manager of the information-services department often focuses on a single application, that is, providing problems or a few large development projects; it is easy to forget about the large number of applications that operate on a routine basis throughout the company. Many of these applications are crucial to the continued operations of the firm, for example, production control and scheduling systems, inventory control, etc.
Managers and users also fail to understand or appreciate the nature of the work in information-services departments. Because users and managers are often not involved in information processing, they do not understand the research and development nature of systems analysis and design. These individuals also do not understand the technology well enough to appreciate the problems of operating existing applications and performing maintenance on them.
A final factor that tends to conceal the power of information services is its domination of the design process. If users are not heavily involved in design, they will not learn how information processing is accomplished. (On the other hand, information services will gain some power by controlling the design process itself, but this power can have negative consequences.)
Reduction of IS Power
Several factors operate in the typical firm to reduce the actual power of information services. First, senior management does not regard information processing as essential, nor does it feel this unit can make a significant strategic contribution to the firm. As a result, information processing is omitted from key planning and decision-making activities. Information services department managers frequently complain that they could do much for the firm if only management would reveal its plans. Also, few senior managers take the time to get involved in systems analysis and design. Because of the attitude and actions of top management, information processing is viewed as having a lack of influence and power on the important decisions made in the firm.
One reason for mangement's actions is that information services has not performed well historically. While being a service organization is difficult, managers expect adequate levels of processing. Unfortunately, information services is often viewed as unresponsive to problems with existing applications or requests for new systems.
Implications
Power imbalances can lead to problems in the organization. Departments can grow to resent powerful subunits and may try to reduce their power through mechanisms like placing blame for mistakes, budget infighting, and noncooperation.
For information services, a lack of cooperation can be devastating. Without cooperative users, it is very difficult to provide good service or design effective systems. A downward cycle is reinforced as poor service generates user dissatisfaction leading in turn to noncooperation and worse service.
This study has found that the information services unit is perceived as having low levels of power. However, the above discussion suggests that power may be present, but unrecognized. To the extent that power creates problems for information services and users, it is desirable to reduce the amount of power transferred to information services. Also, the continued expansion of systems in organizations means that the opportunity exists for information services to gain more power in the future. For these reasons, the recommendations below are intended to help organizations reduce the actual power of this key subunit.
Recommendations
Managers and users need to understand information processing so they can better control it. The first need is for an educational program for senior managers and users. This program should stress the tasks in information services, the problems it has and the role of users and management in systems analysis and design. Education should also examine future trends and coming technology that can contribute to the organization.
Senior management needs to take an active part in the management of information services. As the technology becomes more persuasive, information systems will play an increasingly central role in the firm. Management should include information processing in the planning process, become involved at the appropriate level in systems analysis and design, and should evaluate the information-services department on a regular basis. For more details on a framework for managing information processing and the role of senior management, see [5] .
The information-services unit needs to become more responsive to users; designers need to mitigate power transfers from users to the information-processing department. Responsiveness can be enhanced through the use of nonprocedural languages, prototyping, packages, and other techniques. The tools are not as important as a philosophy that stresses user support and a rapid response to user requests for service.
A policy that encourages end-user computing, microprocessors, and distributed computing should reduce the actual power of the information-services department. This kind of technology gives users more control and autonomy than the traditional computing department.
The information-services unit can also try to design applications with as much local control and processing as possible. The small amount of evidence to date indicates that users are far more comfortable if they feel they control information processing. Thus, for many firms, distributed hardware and processing will help to reduce power transfers to a separate information services unit. SUMMARY This paper presented a theory of intradepartmental power applied to the information-services department. The results of the study are contrary to predictions: the perceived power of information services is much lower than the power of other departments in the firms in the sample.
Speculation about the reasons for these findings led to several concrete suggestions for mangement and the information-services department to manage power and influence in the firm. While power is only one variable in the organization, it is important in determining how different departments interrelate. In the future, information services can be expected to become even more powerful as the technology expands its role in the firm. A challenge for management is to learn how to recognize and deal with power and manage technological innovation in the organization.
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